Phosphorylation of the glucose transporter in rat adipocytes. Identification of the intracellular domain at the carboxyl terminus as a target for phosphorylation in intact-cells and in vitro.
Phosphorylation of the insulin-regulatable glucose transporter (IRGT) is increased by incubating rat adipocytes with isoproterenol or by incubating microsomal membranes with cAMP-dependent protein kinase. To attempt to locate the sites of phosphorylation, the IRGT (apparent Mr = 46,000) was immunoprecipitated from 32P-labeled adipocytes and cleaved with CNBr or trypsin. Essentially all of the 32P could be recovered in a single CNBr fragment, denoted CB-T (Mr = 8,000), which bound a polyclonal antibody (R820) against a peptide having the sequence of the last 12 amino acids in the COOH terminus of the IRGT. 32P-Labeling of the IRGT was also confined to CB-T when membranes were incubated with [gamma-32P]ATP and cAMP-dependent protein kinase. Isoproterenol increased phosphorylation of CB-T, but insulin was without effect. To resolve phosphorylation sites further, IRGT from 32P-labeled cells was subjected to exhaustive proteolysis with trypsin. Samples were applied to a C-18 column, and 32P-labeled fragments were resolved into three peak fractions by elution with an increasing gradient of acetonitrile. [32P]Phosphoserine was the only phosphoamino acid detected in any of the peaks. Peak III contained approximately 80% of the 32P and was increased by isoproterenol. Almost all of the 32P introduced by cAMP-dependent protein kinase in vitro eluted in Peak III. In all cases, the 32P-labeled species in Peak III were quantitatively immunoprecipitated by R820. Digesting the peptide(s) in Peak III with V8 protease generated a single peak of 32P which eluted at lower acetonitrile than Peak III and contained 32P-labeled species that did not interact with R820. Automated Edman degradation indicated that the serine residue in Peak III phosphorylated by cAMP-dependent protein kinase was the 3rd or 4th residue from the NH2 terminus of the peptide. These findings indicate that phosphorylation of the IRGT is restricted to the presumed intracellular domain at the COOH terminus and that Ser488 is a major site phosphorylated both by cAMP-dependent protein kinase in vitro and in response to isoproterenol in vivo.